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A recording medium library apparatus made up of a combination of units and capable of readily 
outputting information representing the configuration and readily collecting management 
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configuration of a library. Based on the information on the recognized configuration, a status 
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(54) RECORDING MEDIUM LIBRARY APPARATUS AND METHOD FOR OPERATING THE SAME 



(57) A recording medium library apparatus made up 
of a combination of units and capable of readily output- 
ting information representing the configuration and 
readily collecting management information. A library 
controller of a recording medium library apparatus rec- 
ognizes the configuration of a Iforary. Based on the 
information on the recognized configuration, a status 
monitoring view showing the actual arrangement of con- 
soles is provided on a display. Part of the statuses of the 



sections are displayed on the status monitoring view. 
The library controller collects system information as 
management information sorted according to the func- 
tions or structural part of the Iforary for each function or 
structure block element and rearranges the collected 
system information into data in a form which can be out* 
putted all at a time, and the data is recorded as a sys- 
tem information file on, for example, a hard disk. 
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Descripti n 

Technical Field 

[0001] The present invention relates to a recording 
medium library apparatus constructed by combining a 
plurality of units including a housing unit for housing 
recording media and a method of operating the appara- 
tus. 

Background Art 

[0002] There has long been a system which houses a 
plurality of recording media {cassette tapes or disk- 
shaped recording media, for example) loadable/unload- 
able to/from a recording and reproducing apparatus and 
records various information onto the housed recording 
media and reproduces the recorded information as nec- 
essary. Such a system is called a library system, auto- 
changer, or the like. In the following description, it will be 
called a library system. 

[0003] Some library systems have predetermined 
compositions. Other library systems have compositions 
which can be adapted to a certain degree to suit the 
user. An example of the latter library systems has a plu- 
rality of consoles connected to one another so as to be 
able to change the position thereof. The consoles are 
combined freely to form library systems of various sizes 
and arrangements. Examples of the consoles are a con- 
sole for recording and reproduction and a console for 
housing recording media. A console for recording and 
reproduction has a recording and reproducing appara- 
tus which records and reproduces information onto/from 
a recording medium. A console for housing recording 
media has a plurality of housing sections, each capable 
of housing a recording medium. Some consoles for 
recording and reproduction further comprise a plurality 
of housing sections, each capable of housing a record- 
ing medium. Moreover, the latter library system com- 
prises a carrier apparatus and a control unit. The carrier 
apparatus carries a recording medium between any one 
of the housing sections and the recording and reproduc- 
ing apparatus. The control unit controls the recording 
and reproducing apparatus and the carrier apparatus. 
[0004] A library system may display an image of the 
composition of the system and the status of each part of 
the system on a display device attached to the control 
unit. In this case, for easy interpretation by the user, a 
possible method is to display an image which closely 
represents the actual arrangement of consoles. 
[0005] When displaying such an image, in the case of 
the former library system, it is possible to prepare main 
parts of the image in advance. This preparation, how- 
ever, is not possible in the case of the latter library sys- 
tem, which leads to the conclusion that it is Difficult to 
display such an image on the latter library system. 
[0006] Also, the system management of a library sys- 
tem may require management information on each of a 



plurality of blocks classified according to functions or 
components of the system. Among such management 
information are version information of a recording and 
reproducing apparatus or other apparatuses as compo- 

5 nents of the system, and version information of software 
and firmware which provides a program to realize the 
function of controlling the system. In a conventional 
library system, such management information has to be 
obtained item by item. For example, management infor- 

10 mation has to be checked block by block, written down 
in longhand. This is a cumbersome task and likely to 
cause errors in obtaining management information. 
[0007] Moreover, when a failure occurs in the system, 
it is necessary to analyze the failure through analyzing 

15 the past operation progression information (log) on the 
system. The analysis may require management infor- 
mation such as the version of each block, but it is often 
impossible to obtain sufficient and accurate manage- 
ment information for the above-mentioned reason. In 

20 consequence, it takes a very long time to analyze the 
failure. 

bisclosure of Invention 

26 [0008] The invention has been achieved in considera- 
tion of the above-described problems. It is an object of 
the invention to provide a recording medium library 
apparatus which is configured by combining a plurality 
of units and can readily output information on the com- 

30 position of the apparatus itself and a method of operat- 
ing the recording medium library apparatus. 
[0009] Another object of the invention is to provide a 
recording medium library apparatus capable of readily 
obtaining a plurality of items of management informa- 

35 tion on such a recording medium library apparatus in an 
integrated manner and a method of operating the 
recording medium library apparatus. 
[001 0] A recording medium library apparatus accord- 
ing to the invention comprises: a unit combination con- 

40 stituted by combining a plurality of kinds of units, 
including a unit having recording and reproducing 
means for performing at least either recording or repro- 
duction of information by using a removable recording 
medium and a unit having a plurality of housing sections 

45 in which the recording medium can be housed, the units 
being connected to one another so as to be able to 
change the position thereof; canying means for carrying 
the recording medium between any one of the housing 
sections in the unit combination and the recording and 

so reproducing means; and control means for controlling 
the recording and reproducing means and the carrying 
means and performing various information processing 
related to the working of the whole apparatus. 
[001 1 ] The recording medium library apparatus of the 

55 invention can be constructed so that the control means 
recognizes an apparatus composition including the kind 
of each unit constructing the unit combination and the 
connection between the units and outputs an image 
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representing the recognized apparatus composition. In 
this case, display means capable of displaying informa- 
tion may be further provided and the control means may 
output an image representing the apparatus composi- 
tion to the display means and allow the display means to 
selectively display the image in a plurality of display 
manners. The display manners can include display 
manners whereby the size of the images of the units 
varies. The display manners may include display man- 
ners whereby an image of the logical composition of the 
units is displayed and display manners whereby an 
image of the physical composition of the units is dis- 
played. The display manners whereby an image of the 
physical composition of the units is displayed may 
include display manners whereby the unit arrangement 
direction varies. 

[001 2] The recording medium library apparatus of the 
invention can be constructed so that the control means 
further reoognizes the status of each of the recording 
and reproducing means, the housing sections and the 
carrying means, and outputs at least a part of informa- 
tion on the recognized status together with the image 
representing the apparatus composition. In this case, 
display means capable of displaying information may be 
further provided and the control means may output the 
image representing the apparatus composition to the 
display means and allow the display means to selec- 
tively display at least either the image or the status in a 
plurality of display manners. 
[001 3] The recording medium library apparatus of the 
invention can be also constructed so that the control 
means further recognizes the status of each of the 
recording and reproducing means, the housing sections 
and the carrying means and, in response to a designa- 
tion of a position in the image representing the appara- 
tus composition, outputs detailed information on the 
status related to the designated position. 
[001 4] The recording medium library apparatus of the 
invention can be also constructed so that the units form- 
ing the unit combination comprises: a basic console 
having an input/output port for importing a removable 
recording medium to the inside or exporting the record- 
ing medium to the outside; a housing console having a 
plurality of rack openings for housing the recording 
medium; a drive console having at least one recording 
and reproducing means capable of performing at least 
either recording or reproduction of information by using 
a recording medium; and a junction console having a 
transfer port for transferring the recording medium from 
a first cfirection to a second direction. The carrying 
means can be constructed so as to selectively carry the 
recording medium imported via the input/output port 
among the rack openings, the recording and reproduc- 
ing means and the transfer port. The control means can 
be constructed so as to control the carrying m ans, rec- 
ognize the apparatus composition including the kind of 
the basic console, housing console, drive console and 
junction console and the connection between the con- 



soles, and output an image representing the apparatus 
composition. In this case, display means capable of dis- 
playing information may be further provided and the 
control means may output the image to the display 

5 means and allow the display means to selectively dis- 
play the image in a plurality of display manners. The 
control means may further recognize the status of each 
of the consoles and, in response to a designation of a 
position in the image, output detailed information on the 

10 status of the designated console to the display means, 
and allow the display means to display the detailed 
information on the status of the console together with 
the image. 

[001 5] The recording medium library apparatus of the 
75 invention can be also constructed so that the control 
means collects a plurality of items of management infor- 
mation classified according to functions of the recording 
medium library apparatus itself or components and puts 
the collected management information together into 
20 information in a form which can be integrally outputted. 
In this case, the control means may obtain log of the 
recording medium library apparatus itself and attach the 
management information put together into information 
in a form which can be integrally outputted to the log 
25 obtained. 

[0016] A method of operating a recording medium 
Iforary apparatus of the invention comprising: a unit 
combination constituted by combining a plurality of 
kinds of units including a unit having recording and 

30 reproducing means for performing at least either record- 
ing or reproduction of information by using a removable 
recording medium and a unit having a plurality of hous- 
ing sections in which the recording medium can be 
housed, the units being connected to one another so as 

35 to be able to change the position thereof; and carrying 
means for carrying the recording medium between any 
one of the housing sections and the recording and 
reproducing means in the unit combination, the method 
comprises: a control step of controlling the recording 

40 and reproducing means and the carrying means; and 
an information processing step of performing various 
information processing related to the working of the 
whole apparatus. 

[0017] In the recording medium library apparatus and 
45 the method of operating the apparatus according to the 
invention, the apparatus composition including the kind 
of each device and the connection between the devices 
is recognized and an image representing the recog- 
nized composition is outputted by the control means. 
so [001 8] Other obj ects, features and advantages of the 
invention will appear more fully from the following 
description. 

Brief Description of Drawings 

55 

[0019] 

Fig. 1 is a front view showing a basic composition of 
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a library system according to an embodiment of the 
invention. 

Fig. 2 is a plan view showing an example of an over- 
all composition of a cassette Iforary illustrated in 
Fig. 1. * 
Fig. 3 is a block diagram showing a circuit composi- 
tion of a library controller illustrated in Fig. 1 . 
Fig. 4 is a block diagram showing a functional com- 
position of the library controller illustrated in Fig. 1 . 
Fig. 5 is a block diagram showing a circuit composi- 10 
tion of a basic console illustrated in Fig. 1. 
Fig. 6 is a block diagram showing a circuit composi- 
tion of a junction console illustrated in Fig. 1 . 
Fig. 7 is an explanatory representation of a main 
view for control displayed in the library controller 15 
illustrated in Fig. 1. 

Fig. 8 is an explanatory representation of an exam- 
ple of a status monitoring view in the embodiment 
of the invention. 

Fig. 9 is an explanatory representation of another 20 
example of the status monitoring view in the 
embodiment of the invention. 
Fig. 10 is an explanatory diagram for explaining 
means for recognizing the composition of the cas- 
sette library in the embodiment of the invention. 2s 
Figs. 11 A to 11C are explanatory diagrams for 
explaining information held by a composition infor- 
mation transmitting unit of each console shown in 
Fig. 10 and an example of a method of transmitting 
the information to a basic control unit. 30 
Fig. 12 is a flowchart for recognizing the console 
composition and for displaying the status monitor- 
ing view in the embodiment of the invention. 
Fig. 13 is an explanatory representation of a status 
monitoring view in the basic size in the embodiment 35 
of the invention. 

Fig. 14 is an explanatory representation of a size 
selection menu in the embodiment of the invention. 
Fig. 15 is an explanatory representation of a status 
monitoring view in M size in the embodiment of the 40 
invention. 

Fig. 16 is an explanatory representation of a status 
monitoring view in S size in the embodiment of the 
invention. 

Fig. 17 is a flowchart for switching the size of the 4S 
status monitoring view in the embodiment of the 
invention. 

Fig. 18 is an explanatory representation for explain- 
ing the operation for outputting detailed information 
on status in the embodiment of the invention. so 
Fig. 19 is an explanatory representation of a 
detailed display selection menu of the basic con- 
sole in the embodiment of the invention. 
Fig. 20 is an explanatory representation of an 
image of the detailed status of the cassette library ss 
in the embodiment of the invention. 
Fig. 21 is an explanatory representation of an 
image of bin status of the basic console in the 



embodiment of the invention. 
Fig. 22 is an explanatory representation of a 
detailed display selection menu of a drive console 
in the embodiment of the invention. 
Fig. 23 is an explanatory representation of an 
image of detailed status of the drive console in the 
embodiment of the invention. 
Fig. 24 is an explanatory representation of an 
image of detailed status of a driving apparatus in 
the embodiment of the invention. 
Fig. 25 is an explanatory representation of an 
image of bin status of the drive console in the 
embodiment of the invention. 
Fig. 26 is an explanatory representation of a 
detailed display selection menu of a cassette con- 
sole in the embodiment of the invention. 
Fig. 27 is an explanatory representation of an 
image of bin status of the cassette console in the 
embodiment of the invention. 
Fig. 28 is an explanatory representation of a 
detailed display selection menu of a junction con- 
sole in the embodiment of the invention. 
Fig. 29 is an explanatory representation of an 
image of bin status of the junction console in the 
embodiment of the invention. 
Fig. 30 is a flowchart for outputting detailed infor- 
mation on status in the embodiment of the inven- 
tion. 

Fig. 31 is a flowchart continued from Fig. 30. 
Fig. 32 is a flowchart continued from Fig. 30. 
Fig. 33 is a flowchart continued from Fig. 30. 
Fig. 34 is a flowchart continued from Fig. 30. 
Fig. 35 is an explanatory representation of a 
size/display type selection menu in the embodiment 
of the invention. 

Fig. 36 is an explanatory representation of a status 
monitoring view in landscape in the embodiment of 
the invention. 

Fig. 37 is an explanatory representation of a status 
monitoring view in portrait in the embodiment of the 
invention. 

Fig. 38 is a flowchart for displaying the status mon- 
itoring view in different display manners in the 
embodiment of the invention. 
Fig. 39 is a flowchart continued from Fig. 38. 
Fig. 40 is an explanatory diagram for explaining the 
operation for displaying the size/display type selec- 
tion menu shown in Fig. 35 from a menu bar. 
Fig. 41 is an explanatory diagram for explaining an 
example of the operation for changing the anange- 
ment of consoles displayed when the portrait or 
landscape orientation is selected in the embodi- 
ment of the invention. 

Fig. 42 is an explanatory representation of a selec- 
tion menu displayed in the library controller illus- 
trated in Fig. 1. 

Fig. 43 is an explanatory representation of an 
imag for explaining a system information file dis- 
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played in the library controller illustrated in Fig. 1 . 
Fig. 44 is an explanatory representation of an 
example of a data structure of the system informa- 
tion file created by the library controller illustrated in 
Fig. 1. 

Fig. 45 is an explanatory representation of the data 
structure continued from the system information file 
shown in Fig. 44. 

Ftg. 46 is a flowchart for explaining a main opera- 
tion accompanied by a process for creating a sys- 
tem information file in the embodiment of the 
invention. 

Fig. 47 is a flowchart for explaining the process for 
creating the system information file in Fig. 46. 

Best Mode for Carrying Out the Invention 

[0020] Embodiments of the invention will be described 
in detail hereinbelow with reference to the drawings. 
[0021] Figs. 1 and 2 are schematic illustrations of a 
library system as a recording medium library apparatus 
according to an embodiment of the invention. Fig. 1 is a 
front view of a basic composition of a library system 
according to the embodiment Fig. 2 is a plan view 
showing an overall composition of a cassette library 1 
illustrated in Fig. 1. 

[0022] The library system according to the embodi- 
ment comprises the cassette library 1 and a library con- 
troller 2 for controlling the cassette library 1. The 
cassette library 1 houses a plurality of video tape cas- 
settes (hereinbelow, simply referred to as cassettes) K 
as recording media, and records and reproduces infor- 
mation on demand by using any one of the cassettes K 
housed therein. 

[0023] The library controller 2 comprises: a controller 
body 21 as an apparatus for controlling the cassette 
library 1 ; an input device 22 including a mouse or a key- 
board for inputting information necessary fa control, 
giving instructions or other requests to the controller 
body 21 ; and a display device 23 connected to the con- 
troller body 21 and having a display screen for display- 
ing information or other various messages associated 
with the control. Trie controller body 21 is connected to 
the cassette library 1 by transmission lines 24 and 25 of, 
for example, the RS-232C standard. The controller body 
21 can be connected to a host computer 3 as a client 
who uses the cassette library 1, by a transmission line 
31 of, for example, the SCSI (Small Computer System 
Interface) standard. The controller body 21 can be also 
connected to the host computer 3 via a communication 
network 32 of a predetermined standard such as Ether- 
net. 

[0024] The cassette library 1 comprises four kinds of 
consoles, namely, a basic console 1B, a drive console 
1D, a cassette console 1C and a junction console 1J. 
The cassette library 1 also comprises a cassette carrier 
16 for carrying a cassette K in the cassette library 1. 
The four kinds of consoles are selectively connected to 



one another so as to be able to change the position 
thereof. The cassette library 1 can have various library 
compositions, comprising part or all of the four kinds of 
consoles. A minimum of components of the cassette 

5 library 1 necessary to realize the library system are the 
basic console 1 B and the driv console 1 D. 
[0025] Fig. 1 shows only an example of basic compo- 
sitions of the cassette library 1 . As shown in Fig. 1 , one 
side face of the drive console 1D is connected to one 

w side face of the basic console 1 B and one side face of 
the cassette console 1C is connected to another side 
face of the drive console 1 D. The cassette library shown 
in Fig. 2 comprises a console line L1 as a base, and 
console lines L2 and L3. The console line L1 comprises 

is alternate drive consoles 1D (1D 11f 1D 12 , ..) and cas- 
sette consoles 1C (IC^. 1C 12 . ) connected with each 
other in a line extending from one side face of the basic 
console 1 B in the order named. The console line L2 
comprises alternate drive consoles 1D (1D 2 i, 1D 22 , .) 

20 and cassette consoles 1C (1C 21 , 1C 2 2. ••) connected 
with each other in a line extending from the front face of 
the drive console 1 1 with a junction console 1 J«| con- 
nected in between. The console line L3 comprises alter- 
nate drive consoles 1D (1D 31 , 1D 32 , ..) and cassette 

25 consoles 1C (10^, 1C3 2 , ..) connected with each other 
in a line extending from the front face of the cassette 
console 1C 12 with a junction console 1J 2 connected in 
between. As shown in Fig. 2, in the case in which there 
are provided a plurality of console lines, each of the 

30 console lines is mounted with an associated cassette 
carrier 16. The cassette K is transferred between two 
console lines via a junction port 18 in the junction con- 
sole 1J. 

[0026] The connection between the consoles is not 

35 limited to that shown in Figs. 1 and 2. For example, even 
a cassette library with the composition in which only the 
basic console 1B and the drive console 1D are con- 
nected can perform basic functions of a library system. 
[0027] In the cassette library 1 , the drive console 1 D 

40 has a plurality of (for example, four) driving apparatuses 
13 and a cassette housing shelf 14. The driving appara- 
tuses 13 work as recording and reproducing means for 
recording and reproducing information to/from the cas- 
sette K. The cassette housing shelf 14 has a plurality of 

45 housing sections and can house a plurality of cassettes 
K. The drive console 1 D also has a drive control unit 70 
(see Fig. 2) for controlling the driving apparatuses 13. 
The cassette console 1C has a cassette housing shelf 
15 which has a plurality of housing sections and can 

so house a plurality of cassettes K. The cassette housing 
shelves 14 and 15 are partially detached so that the 
cassette K can be received/transferred from/to the junc- 
tion console 1 J when the junction console 1J is con- 
nected to the drive console 1 D and the cassette console 

55 1C. 

[0028] The basic console 1 B comprises an input/out- 
put port 1 1 and a display unit 12. The input/output port 
1 1 imports the cassette K from the outside of the library 
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into the library and automatically exports the cassette K 
in the library to the outside. The display unit 12 is pro- 
vided on the front face of the basic console 1 B and dis- 
plays various information such as control information 
regarding the cassette library 1. The input/output port 
11 is comprised of an upper port 11a provided on the 
upper stage of the basic console 1 B and a lower port 
11b provided on the lower stage. The upper and lower 
ports 11a and 11b are provided for the purposes of 
loading and ejecting the cassette K, each having a plu- 
rality of (for instance, four) input/output ports. The dis- 
play unit 12 takes the form of, for instance, a liquid 
crystal display device. The basic console 1B further 
comprises a basic control unit 60 (see Fig. 2) and a 
main drive control unit 61 (see Fig. 2). The basic control 
unit 60 is connected to the controller body 21 of the 
library controller 2 by the transmission line 24. The main 
drive control unit 61 is connected to the drive control 
unit 70. The main drive control unit 61 is also connected 
to the controller body 21 by the transmission line 25. 
[0029] The junction console 1 J is used to extend the 
connection between the consoles, one side face thereof 
being connectable to the front face or rear lace of 
another console. As shown in Fig. 2, on one side face of 
the junction console 1 J. provided is a junction port 18 
having the mechanism of transferring the cassette K 
to/from other consoles connected. The junction port 18 
occupies a position opposite to the upper port 1 1a in the 
basic console 1 B. On the front face of the junction con- 
sole U provided is an input/output port 17 having the 
function similar to that of the input/output port 1 1 of the 
basic console IB. The input/output port 17 takes up a 
position opposite to the lower port 1 1b in the basic con- 
sole 1B. The junction console 1J also has a basic con- 
trol unit 80 for controlling the mechanism of transferring 
the cassette K in the junction port 18 and controlling the 
cassette carrier 16 or other components in an extended 
console line. The basic control unit 80 is electrically con- 
nected to the basic control unit 60 in the basic console 
1B. Otherwise, the basic composition of the junction 
console 1 J is similar to that of the basic console 1B. 
[0030] In the center part of each of the basic console 
1 B, drive console 1 D, cassette console 1C and junction 
console U, as shown in Fig. 2, provided is a carrying 
area 103 as a space for travel of the cassette carrier 1 6. 
In the carrying area 103, a guide rail 101 as a carriage 
path for travel of the cassette earner 16 is laid in the 
direction in which the cassette earner 16 is carried. Fur- 
ther, on a side of the guide rail 101, provided is a rail 1 02 
for energization for supplying the cassette earner 16 
with power. 

[0031 ] The cassette carrier 1 6 is capable of horizontal 
movements, in the carrying area 103, along the guide 
rail 101 while holding the cassette K, with power sup- 
plied by the rail 102 for energization. The cassette car- 
rier 16 is also capable f vertical (up-and-down) 
movements in the consoles by a vertical movement 
mechanism (not shown) while holding the cassette K. 



Moreover, the cassette carrier 16 has a mechanism of 
transferring the cassette K to/from each console. For 
example, the cassette carrier 16 can carry the cassette 
K imported via the input/output port 1 1 in the basic con- 

s sole 1 B for delivery to the cassette housing shelf 15 in 
the cassette console 1C. The cassette earner 16 also 
has a bar code reading apparatus (not shown) for read- 
ing bar code information on ID (identification informa- 
tion) given to the imported cassette K. 

10 [0032] Fig. 3 is a block diagram showing the circuit 
composition of the library controller 2. The controller 
body 21 of the library controller 2 comprises a screen 
control unit 41 for controlling the display device 23, an 
input control unit 42 for controlling the input device 22, 

15 an SCSI control unit 43 for executing control to connect 
the host computer 3 to the library controller 2 in the 
SCSI standard by the transmission line 31, and a net- 
work control unit 44 for performing control to connect 
the communication network 32 to the library controller 

20 2. The components in the controller body 21 are con- 
nected to each other via an internal bus 40. 
[0033] The library controller 2 also comprises, for 
example: a serial line control unit 45 for performing con- 
trol to connect the cassette library 1 to the library con- 

25 troller 2 by the transmission lines 24 and 25 of, for 
example, the RS-232C standard; a central processing 
control unit 46 including a CPU (central processing unit) 
and the like, for executing control of the whole library 
controller 2 and substantial control of the cassette 

30 library 1 ; a read only memory 47 which stores a basic 
program and the like necessary to perform a basic oper- 
ation of the library controller 2 itself; a temporary mem- 
ory 48 serving, for example, as a work area used when 
the central processing control unit 46 executes a pro- 

35 gram; a hard disk drive 49 for driving a built-in hard disk 
for storing various information such as a database 
regarding system information of the library system; and 
a floppy disk (written as "FD" in the figure) drive 50 for 
recording and reproducing information to/from a floppy 

40 disk. A program for controlling the cassette library 1 is 
stored in the hard disk driven by the hard disk drive 49. 
The central processing control unit 46 executes the pro* 
gram, thereby realizing the function of controlling the 
cassette library 1. 

45 [0034] Fig. 4 is a block diagram showing a main part 
of the functional composition of the library controller 2. 
The library controller 2 comprises a control function unit 
55 having the function of controlling the input device 22, 
the display device 23 and the cassette library 1. The 

so control function unit 55 comprises: a main control unit 
51 having the function of performing control of the whole 
library controller 2 and substantial control of the cas- 
sette library 1 ; a screen control unit 52 which is con- 
nected to the main control unit 51 and functions to 

55 control the display device 23; an input control unit 53 
which is connected to the main control unit 51 and func- 
tions to control the input device 22; and a storing unit 54 
having the function of storing various information such 
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as a database regarding system information of the 
library system. 

[0035] Fig. 5 is a block diagram showing the circuit 
composition of the basic console 1 B. The basic console 
1 B has: the basic control unit 60 connected to the con- 
troller body 21 of the library controller 2 by the transmis- 
sion line 24, for executing control of the basic console 
1B itself, control of the cassette carrier 16, and control 
of other components; and the main drive control unit 61 
which is connected to the controller body 21 of the 
library controller 2 by the transmission line 25 and con- 
nected to the drive control unit 70 in the drive console 
1D, for allowing the drive control unit 70 to control the 
driving apparatus 13. The main drive control unit 61 is 
realized by, for example, a microcomputer. 
[0036] The basic control unit 60 comprises: a console 
control unit 62 for executing control of each of the com- 
ponents in the basic control unit 60. control of the cas- 
sette carrier 16, and control of other components; an 
irrter-console-line communication unit 63 for carrying 
out communications with the extended console lines 12 
and L3 via a communication line 72; a console compo- 
sition obtaining unit 64 for obtaining information on, for 
example, the composition of each of the consoles which 
form the console line L1 as a base, the console line L1 
including the basic console 1 B; a display control unit 65 
for performing display control of the display unit 12 (see 
Fig. 1) provided on the front face of the basic console 
1B; an input/output port control unit 66 for executing 
control of the mechanism of transferring the cassette K 
in the input/output port 11 (see Fig. 1) provided on the 
front face of the basic console 1 B; and a carrier commu- 
nication unit 67 for performing communication for con- 
trol with the cassette carrier 16 by using infrared rays 
71. The components of the basic control unit 60 are 
connected to each other via an internal bus 68. The 
console control unit 62 is realized by, for example, a 
microcomputer. 

[0037] The console composition obtaining unit 64 
obtains information on, for example, the composition of 
each of the consoles which form the console line L1 as 
a base from composition information transmitting units 
10B, lODn, 10Cn, 10D 12 , ... of the respective con- 
soles. 

[0038] The console control unit 62 transmits informa- 
tion on the composition of the consoles in the console 
line L1 as a base obtained by the console composition 
obtaining unit 64 to the library controller 2 via the inter- 
nal bus 68. The console control unit 62 also transmits 
information on the composition of the consoles in other 
console lines received via the inter-console-line com- 
munication unit 63 and other information to the library 
controller 2 via the internal bus 68. Information transmit- 
ted from the console control unit 62 is obtained as, for 
example, system information used when the library con- 
troller 2 executes a process of creating a system infor- 
mation file. The details of a system information file and 
the process of creating the file will be described herein- 



later. 

[0039] Fig. 6 is a block diagram showing a circuit com- 
position of the junction console 1 Jj (j - 1, 2). The junc- 
tion console 1 Jj has the basic control unit 80 for 

s performing control of the junction console 1 Jj itself, con- 
trol of the cassette carrier 16 in the console lines U (i = 
2, 3) extended by the junction console 1 Jj, and control of 
other components; and a main drive control unit 81 for 
allowing the drive control unit 70 to control the driving 

10 apparatus 1 3 in a console line extended by the junction 
console 1 Jj as necessary. The main drive control unit 81 
is used to interface between the main drive control unit 
61 of the basic console 1 B and the drive control units 70 
in a plurality of drive consoles 1 D when a number of 

15 drive consoles 1 D are used. 

[0040] The basic control unit 80 has a console control 
unit 82. an inter-console-line communication unit 83, a 
console composition obtaining unit 84, a display control 
unit 85, an input/output port control unit 86, and a carrier 

20 communication unit 87. The console composition 
obtaining unit 84 obtains information on, for example, 
the composition of the consoles which form the 
extended console line Li from the composition informa- 
tion transmitting units 10J, 10D i1f tOCn, 10D e , ... of the 

25 respective consoles. The basic control unit 80 also has 
a junction port control unit 89 for controlling the mecha- 
nism of transferring the cassette K in the junction port 
18 (see Fig. 2) provided on the side face of the junction 
console 1 J. The components of the basic control unit 80 

30 are connected to each other via an internal bus 88. The 
components of the basic control unit 80 except for the 
junction port control unit 89 have the functions basically 
similar to those of the components of the basic control 
unit 60 in the basic console 1 B. 

35 [0041] Information on the composition is transmitted 
to the console control unit 82 from the composition infor- 
mation transmitting units of the consoles in the other 
console line (the console line L1 in the example of Fig. 
2) to which the junction console 1 Jj is connected. For 

40 example, in the case of the junction console 1 J 1f infor- 
mation 90 on the composition is transmitted from the 
composition information transmitting unit 10D tl in the 
drive console 10^ shown in Fig. 5 to the console con- 
trol unit 82 shown in Rg. 6. Thus, the connection 

45 between the console lines can be recognized. 

[0042] In the library system according to the embodi- 
ment, the library controller 2 controls the whole cassette 
library 1 including the driving apparatus 13 and the cas- 
sette carrier 16. In the embodiment, especially, the 

so library controller 2 has the function of recognizing the 
composition of the cassette library 1 including the kind 
of each console and the connection between the con- 
soles which form the cassette library 1, and outputting 
an image representing the recognized composition. 

55 When outputting the image representing the composi- 
tion, the library controller 2 can selectively display the 
image in a plurality of display manners whereby the size 
of the display images of the consoles varies. 
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[0043] The library controller 2 further has the function 
of recognizing the status of each of the parts of the cas- 
sette library 1 including the driving apparatus 13, hous- 
ing sections and cassette carrier 16, and oulputting at 
least part of information on the recognized status. 5 
together with the image representing the composition. 
When outputting the image representing the composi- 
tion, the library controller 2 can selectively display at 
least either the image or the status in a plurality of dis- 
play manners. 10 
[0044] The library controller 2 further has the function 
of outputting detailed information on status related to a 
designated position in response to a designation of a 
predetermined position in the image representing the 
composition. The library controller 2 further has the 15 
function of collecting system information as a plurality of 
items of management information classified according 
to functions or components of the library system for 
each function or component and putting the collected 
system information together into a system information 
file as information which can be outputted in a inte- 
grated manner 

[0045] In other words, the library controller 2 performs 
the process of creating a system information file though 
collecting system information as a plurality of items of 
management information classified according to func- 
tions or components of the library system for each func- 
tion or component rearranging the collected system 
information into data in a form which can be outputted in 
a integrated manner, and recording the data as a sys- 
tem information file onto, for example, a hard disk. 
[0046] The process of creating a system information 
file by the library controller 2 allows a plurality of items 
of system information to be rearranged into a system 
information file. The user can refer to data of a system 
information file recorded on a hard disk through, for 
example, displaying the data on the display device 23 
for the purpose of system management as necessary. 
[0047] The operation of the library system with a com- 
position as described above will now be described. 
First the operation of the whole Iforary system will be 
described. 

[0048] When the library controller 2 is activated, the 
main view for control under use of a GUI as shown in 
Fig. 7 is displayed on the display device 23 of the library 
controller 2. The user can make various settings to con- 
trol the library system with a mouse or others on the dis- 
played main view for control. 
[0049] The library controller 2 transmits a command to 
move a desired cassette K among the input/oulput port 
1 1 in the basic console 1B, the cassette housing shelf 
15 in the cassette console 1C, the driving apparatus 13 
in the drive console 1 D and other components by using 
the cassette carrier 16, and a command to record or 
reproduce information in the driving apparatus 13 in the 
drive console 1D, to the basic console 1B in the cas- 
sette library 1 in response to a request from the host 
computer 3. The command to move the cassette K by 



using the cassette carrier 16 is transmitted to the basic 
control unit 60 in the basic console 1B via the transmis- 
sion line 24. The command to make the driving appara- 
tus 13 record or reproduce information is transmitted to 
th main drive control unit 61 in the basic console 1 B via 
the transmission tine 25. 

[0050] The basic control unit 60 controls the cassette 
carrier 16 on the basis of the command received from 
the library controller 2 via the transmission line 24. The 
control of the basic control unit 60 over the cassette car- 
rier 1 6 is executed by using infrared communications via 
the earner communication unit 67 (see Fig. 5). Under 
the control of the basic control unit 60, the cassette car- 
rier 16 carries the cassette K; for example, the cassette 
carrier 16 carries the cassette K loaded from the 
input/output port 1 1 in the basic console 1 B for delivery 
to the cassette housing shelf 15 in the cassette console 
1C. In a console line extended by the junction console 
1 J, the basic control unit 80 in the junction console 1 J 
receives a command, which is transmitted from the 
library controller 2, from the basic control unit 60 in the 
basic console 1B and controls the cassette carrier 16 in 
the extended console line in a manner similar to the 
basic control unit 60. 

[0051 ] The main drive control unit 61 controls the drive 
control unit 70 in the drive console 1 D to make the driv- 
ing apparatus 13 record or reproduce information on the 
basis of the command received from the library control- 
ler 2 via the transmission line 25. The drive control unit 
70 makes the driving apparatus 13 record or reproduce 
information under the control of the main drive control 
unit 61. 

[0052] The function of outputting an image represent- 
ing the composition, which is the characteristic of the 
embodiment will now be described in detail. The follow- 
ing description also includes description of the method 
of operating the recording medium library apparatus 
according to the embodiment. In the embodiment, an 
image which closely represents the actual arrangement 
of consoles is displayed as an image representing the 
composition so that the user can easily, immediately 
grasp the composition of the cassette Iforary 1 and the 
status of each part of the cassette Iforary 1. In the 
embodiment the image is called a status monitoring 
view. 

[0053] Fig. 8 shows an example of the status monitor- 
ing view. The example relates to a case where the cas- 
sette library 1 is oomprised of three consoles, namely, 
the basic console 1 B, the drive console 1 D and the cas- 
sette console 1C. In Fig. 8, the reference characters 
1 1 1 B, 1 1 1 D and 1 1 1 C denote the display images of the 
basic console 1 B, the drive console 1 D and the cassette 
console 1C, respectively. In the cassette library 1 in the 
example, the basic console 1B, the drive console 1D 
and the cassette console 1C are arranged in a line in 
the order named. On the status monitoring view as well, 
the display images of the consoles are arranged in 
accordance with the actual arrangement of the con- 
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soles. 

[0054] Fig. 9 shows another example of the status 
monitoring view. The example relates to a case where 
the cassette library 1 is comprised of eight consoles of 
three kinds, namely, the basic console 1B, three drive s 
consoles ID, two cassette consoles 1C, and two junc- 
tion consoles 1J. In Fig. 9, the reference character 1 1 1 B 
indicates the display image of the basic console 1 B. The 
reference characters 1HD 11f 111D 12 and 111 D 31 
denote display images of the drive consoles 1 D. The ref- io 
erence characters 1110^ and 111 C 21 denote display 
images of the cassette consoles 1C. The reference 
characters 111J 1 and 111J2 represent display images 
of the junction consoles 1 J. In the cassette library 1 in 
the example, the basic console 1B. the drive console 15 
1D, the cassette console 1C and the drive console ID 
are arranged in a line in the order named, thereby con- 
structing the console line L1 . The console line 12 is con- 
structed by the junction console 1 J connected to the 
drive console 1 D next to the basic console 1 B and the 20 
cassette console 1C connected to the junction console 
1 J. The console line L3 is constructed by the junction 
console 1J connected ttfthe drive console 1D as the 
fourth console counting from the basic console 1B and 
the drive console 1 D connected to the junction console ss 
1 J. On the status monitoring view as well, the display 
images of the consoles are arranged in accordance with 
the actual arrangement of the consoles. On the status 
monitoring view, the console lines L1 to L3 are shown 
by the characters of "Line: 1". "Line: 2" and "Line: 3", 30 
respectively. 

[0055] As will be described in detail hereinlater, at 
least part of information on status of each part of the 
cassette library 1 is displayed in the display image of 
each console in the status monitoring view. Referring to 35 
Fig. 10, a process of recognizing the composition of the 
cassette library 1 including the kind of each console and 
connection between the consoles forming the cassette 
library 1 will be described. Fig. 10 schematically shows 
the consoles in the arrangement example illustrated in 40 
Fig. 2. As shown in the diagram, the consoles 1B. 1D t1 , 
1D 12 . 1D 2 i, 1D 31 , 1C 11( 1C 12 . IC21. 1C3 1( Ui andU 2 
have the composition information transmitting units 
10B, 10D 11f 10D 12 , 10D 21l 10D 31l 10C 11f 10C, 2 , 
10C 2 1, 10C 31 , 10J 1 and 10J 2 , respectively. Each com- 45 
position information transmitting unit holds information 
on the kind of the console including the unit itself and 
information on the console line as composition informa- 
tion and transmits the composition information to the 
basic control unit 60 in the basic console 1 B or the basic so 
control units 80 in the junction consoles 1J t and 1J 2 . 
The composition information from the composition infor- 
mation transmitting unit of each of the consoles in the 
console line L1 is transmitted to the basic control unit 60 
in the basic console 1B. The composition information 55 
from the composition information transmitting unit of 
each of the consoles in the console line L2 is transmit- 
ted to the basic control unit 80 in the junction console 
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1J t . The composition information from the composition 
information transmitting unit of each of the consoles in 
the console line L3 is transmitted to the basic control 
unit 80 in the junction console 1 J 2 . 
[0056] The basic control units 80 in the junction con- 
soles 1J 1 and 1J 2 send the composition information 
transmitted from the composition information transmit- 
ting unit of each console to the basic control unit 60 in 
the basic console 1B via the communication line 72. 
The basic control unit 60 in the basic console 1 B com- 
bines the composition information sent from the basic 
control units 80 in the junction consoles 1J t and U 2 , 
and the composition information sent from the composi- 
tion information transmitting units of the consoles in the 
console line L1 . The combined information is sent to the 
library controller 2 via the transmission line 24. 
[0057] The library controller 2 recognizes the compo- 
sition of the cassette library 1 on the basis of the com- 
position information sent from the basic control unit 60 
and stores the information (hereinbelow, called console 
composition information) on the recognized composi- 
tion of the cassette library 1 (hereinbelow, called a con- 
sole composition) as a database onto the storing unit 54 
(hard disk). The Iforary controller 2 displays the status 
monitoring view on the display device 23 on the basis of 
the stored console composition information in a prede- 
termined case. 

[0058] Referring to Fig. 1 1 , information stored by the 
composition information transmitting unit in each con- 
sole and an example of a method of sending the infor- 
mation to the basic control units 60 and 80 will be 
described. In Fig. 11, Rg. 11 A shows information held 
by the composition information transmitting unit in each 
of the consoles in the console line L1 . Fig. 1 1 B shows 
information held by the composition information trans- 
mitting unit in each of the consoles in the console line 
L2. Fig. 1 1C shows information held by the composition 
information transmitting unit in each of the consoles in 
the console line L3. In the diagrams, "B" denotes the 
basic console. "D" and "D' " denote the drive consoles. 
In particular, *D r " denotes the drive console connected 
to the junction console 1 J. "C" and "C " indicate the cas- 
sette consoles, in particular, "C " denotes the cassette 
console connected to the junction console 1 J. "J" indi- 
cates the junction console. The information is set and 
held by, for example, a DIP switch. In Rg. 11, w 0", "2" 
and denote the console lines L1 , L2 and L3, respec- 
tively. The information is set and held by, for example, a 
rotary switch. 

[0059] The basic control unit 60 and the composition 
information transmitting units in the consoles in the con- 
sole line L1 are connected by a signal line for transmit- 
ting a timing signal and a signal line for transmitting 
composition information. The basic control unit 60 
sends a timing signal indicative of a timing of informa- 
tion transmission in a predetermined cycle via the signal 
line for timing signal transmission. The timing signal is 
transmitted from the basic control unit 60 one console 
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after another at intervals equal to the cycle of the timing 
signal. When the timing signal is received, the composi- 
tion information transmitting unit in each console trans- 
mits th composition information through the signal line 
for composition information transmission. In such a 
manner, the composition information from the composi- 
tion information transmitting units in the consoles in the 
console line L1 is supplied to the basic control unit 60 in 
order at intervals equal to the cycle of the timing signal. 
Thereby, the basic control unit 60 can recognize the 
kind of each console and the connection between the 
consoles in the console line L1. The composition infor- 
mation is transimitted to the basic control unit 80 in a 
similar way to the above. 

[0060] To the console control unit 82 in the basic con- 
trol unit 80 in the junction console 1J. the composition 
information is transmitted from the composition informa- 
tion transmitting units in the consoles in the other con- 
sole line to which the junction console 1 J is connected. 
The basic control unit 80 can consequently recognize 
the console line, without setting the information on the 
console line in the composition information transmitting 
unit in the junction console 1 J. The basic control unit 80 
transmits the information on the console line recognized 
as described above as part of the composition informa- 
tion in the composition information transmitting unit of 
the basic control unit 80 itself to the basic control unit 60 
in the basic console 1B. Thereby, the basic control unit 
60 can recognize the connection among the console 
lines. 

[0061 ] The operation for recognizing the console com- 
position and displaying the status monitoring view in the 
library controller 2 will now be described by referring to 
the flowchart of Fig. 12. First, the library controller 2 
determines whether or not the library system has been 
activated or the composition recognition has been 
instructed (step S101). The composition recognition 
instruction is given in such a manner that, for example, 
the user selects (clicks the left mouse button) the 
"Setup" option in the menu bar in an area 91 in the main 
view shown in Fig. 7 and then select the "Console Com- 
position" option in the pull-down menu. If there is no 
activation of the library system or no composition recog- 
nition instruction (N), the determination of step S101 is 
repeated. 

[0062] if the library system is activated or the compo- 
sition recognition is instructed (step S101 ; Y), the library 
controller 2 performs the composition recognizing proc- 
ess (step S102). The composition recognizing process 
is a process of making the basic control units 60 and 80 
collect the composition information from the composi- 
tion information transmitting units of the consoles and 
recognizing the console composition on the basis of the 
collected information. Then the library controller 2 
determines whether the composition informati n from 
all of the consoles is obtained or not (step S103). If the 
composition information from all of the consoles is 
obtained (Y), the database of the console composition 



information is updated (step S104). Then, the status 
monitoring view is displayed on the basis of the console 
composition information (step S105), and the operation 
is finished. 

5 [0063] On the other hand, if the composition informa- 
tion from all of the consoles is not obtained (step S103; 
N), the library controller 2 determines whether a time- 
out occurs (a predetermined time has elapsed since the 
composition recognizing process started) or not (step 

10 S106). If no time-out occurs (N), the routine is returned 
to step S102 and the composition recognizing process 
is continued, if a time-out has occured (Y), the process- 
ing routine advances to step S105 where the status 
monitoring view is displayed (step S105) and the opera- 

15 tion is finished. In this case, the status monitoring view 
is displayed on the basis of the previous console com- 
position information. 

[0064] According to the embodiment as described 
above, the library controller 2 automatically recognizes 

20 the console composition and displays the status moni- 
toring view which closely represents the actual arrange- 
ment of the consoles. Consequently, in the case of a 
library system whose size and arrangement can be var- 
ied through freely combining a plurality of consoles, the 

2s status monitoring view which closely represents the 
actual arrangement of the consoles can be easily dis- 
played. The status monitoring view displayed in such a 
manner enables the user to easily and immediately 
grasp the composition of the cassette library 1 and the 

so status of each of the parts in the cassette library 1 . 
[0065] Next, description will be given with regard to 
the function of the library controller 2 to selectively dis- 
play the status monitoring view in a plurality of display 
manners whereby the sizes of the display images of the 

35 consoles varies, in the embodiment. In the embodiment, 
the library controller 2 can selectively display the status 
monitoring view in three manners, namely, in the basic 
size (L (large) size), in S (small) size and in M (middle) 
size. In the status monitoring view in the basic size, the 

40 size of the display images of the consoles is the largest. 
In the status monitoring view in S (small) size, the size 
of the display images of the consoles is the smallest. In 
the status monitoring view in M (middle) size, the size of 
the display images of the consoles is intermediate 

45 between the basic size and S size. 

[0066] In the embodiment upon activation of the 
library system, the main view as shown in Fig. 13 is dis- 
played on the display device 23. The main view is the 
status monitoring view in the basic size. For example, 

so on the status monitoring view in the basic size, when the 
cursor is put on the margin 121 other than the display 
images of the consoles and the right mouse button is 
clicked, a size selection menu as shewn in Fig. 14 is dis- 
played. When "Console Size: M" in the size selection 

55 menu is selected (the left mouse button is clicked), the 
status monitoring view in M size as shown in Fig. 15 is 
displayed. When "Console Siz : S" in the size selection 
menu is selected, the status monitoring view in S size 
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as shown in Fig. 16 is displayed. When "Console Size: 
L" in the size selection menu is selected, the status 
monitoring view in the standard size as shown in Fig. 13 
is displayed. "Logical No." in the size selection menu 
shown in Fig. 14 is an option to display the console 
number displayed with the display image of each con- 
sole on the status monitoring view by using a logical 
number. "Phisical No." is an option to display the con- 
sole number displayed with the display image of each 
console on the status monitoring view by using a physi- 
cal number. 

[0067] When the cursor is put on the margin on the 
status monitoring view in M size or S size and the right 
mouse button is clicked, a size/display type selection 
menu, which is to be described hereinlater, is displayed. 
The size of the display image of each console can be 
changed from the size/display type selection menu. 
[0068] On the status monitoring view in the standard 
size shown in Fig. 13, the size of the display images of 
the consoles is large. There may be a case in which 
some display images of the consoles in the cassette 
library 1 cannot be displayed. In such a case, only the 
display images of the basic console and the drive con- 
soles are displayed for the following reason: since the 
status of the basic console and the status of the drive 
consoles can be frequently changed, it is important to 
display the status thereof for monitoring. In contrast, the 
status of the cassettes in the cassette consoles is not 
frequently changed, and thus less important for moni- 
toring. In Fig. 1 3, only the display images of the console 
line L1 (Line: 1) is shown. However, when the cassette 
library 1 includes other console lines, the display 
images of other console lines can be brought into view 
by scrolling. 

[0069] On the other hand, on the status monitoring 
view in M size shown in Fig. 15, the size of the display 
images of the consoles is relatively small as compared 
with the case of the standard size. All the display 
images of the consoles which form the cassette library 
1 below a certain size can be displayed on the status 
monitoring view in M size. When the cassette library 1 is 
large-scaled, however, it may be difficult to display all 
the display images of the consoles. In such a case, only 
the display images of the basic console and the drive 
consoles may be displayed, as in the case of the stand- 
ard size. In another alternative, the size of the display 
image of the consoles may be reduced to the extent suf- 
ficient to display all the display images of the consoles. 
[0070] On the S-sized status monitoring view shown 
in Fig. 16, the size of the display images of the consoles 
is the smallest. Even in the case of a large-scaled cas- 
sette library, all the display images of the consoles 
which form the cassette library 1 can be displayed. 
[0071] In the embodiment, on the status monitoring 
views in the three sizes, when the status of each of the 
parts in the cassette library 1 can be displayed in char- 
acters such as letters or marks, the status is displayed 
in characters. When the status cannot be displayed in 



characters, the status is displayed by using color-cod- 
ing. In the description given herein, the status is dis- 
played in characters on the standard-sized status 
monitoring view and the M-sized status monitoring view. 

5 On the S-sized status monitoring view, character display 
of the status may be: (A) possible, (B) impossible, or (C) 
possible or impossible depending on the status. When 
character display of the status is possible, the status is 
displayed in characters. When character display of the 

10 status is impossible, the status is displayed by using 
color-coding. 

[0072] An example of displaying the status will now be 
described. As shown in Fig. 13, in a library status box 
131 in the display image of the basic console, displayed 

15 is the status with the highest priority in the whole cas- 
sette library 1 including the cassette carrier 16. When 
there are a plurality of console lines, displayed is the 
status with the highest priority in the whole console line 
LI, for example, the status with the highest priority in 

20 the cassette carrier 16. For example, "Ready" indicates 
that the cassette carrier 16 is in an operable state and 
"Not Ready" denotes that the cassette carrier 16 is not 
operable. 

[0073] In a drive console box 132 in the display image 
2S of the drive console, the status with the highest priority 
in the drive console 1D is displayed. For example, "Fan 
1 Stop" indicates that a first fan for cooling in the drive 
console 1D is stopped. 

[0074] In a drive status box 133 in the display image 

30 of the drive console, the status with the highest priority 
in the driving apparatus 13 is displayed. For example, 
"Tape In" represents that the cassette K is in the driving 
apparatus 13. "No Tape" represents that the cassette K 
is not in the driving apparatus 13. "Write" represents 

35 that the driving apparatus 13 is performing the writing 
operation. "Read" represents that the driving apparatus 
13 is performing the reading operation. "No Use" indi- 
cates that the driving apparatus 13 is not in use. "No 
Communication" denotes that the driving apparatus 13 

40 cannot perform communications or that power is not 
supplied to the driving apparatus 13. 
[0075] In a cassette box 134 in the display image of 
the drive console, ID (identification information) of the 
cassette K which is in the driving apparatus 13 is dis- 

45 played. 

[0076] As shown in Fig. 15, in a display image 135 of 
the cassette console, prime status of the cassette con- 
sole is displayed. For example, the total number of 
housing sections ("All"), the number of housing sections 
so used ("Used"), and the number of free housing sections 
("Free") are displayed. 

[0077] When the status is displayed by using color- 
coding on the status monitoring view in S size shown in 
Fig. 16, it is preferable that the status be color-coded in 
55 accordance with kind or nature of the status. For exam- 
ple, the status under normal conditions such as "Ready" 
or "No Tape" is represented in white. The status such as 
"Not Ready" which requires attention is represented in 
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yellow. The status under abnormal conditions is repre- 
sented in red. "Write" or "Read" is represented in blue. 
A request that the user should execute a process is rep- 
resented in pink. 

[0078] Next the operation for switching the size of the 5 
status monitoring view in the library controller 2 will be 
described by referring to the flowchart of Fig. 1 7. Fig. 1 7 
shows the operation starting with the activation of the 
library system. In the operation, the library controller 2 
first obtains the console composition information (step 10 
S1 1 1). The library controller 2 displays the status moni- 
toring view in the basic size on the basis of the obtained 
console composition information {step S112). The 
library controller 2 then determines whether the margin 
121 of the view is clicked or not (step S1 13). If there is 15 
no click (N), the library controller 2 repeats the step 
S1 13. If there is a dick (Y), the library controller 2 dis- 
plays the size selection menu shown in Rg. 14 (step 
S1 14). The library controller 2 then determines the size 
selected in the size selection menu (step S1 1 5). If "Con- 20 
sole Size: L" is selected, the library controller 2 selects 
the basic size display mode for displaying the status 
monitoring view in the basic size (step S116). If "Con- 
sole Size: M" is selected, the Itorary controller 2 selects 
the M size display mode for displaying the status moni- 
toring view in M size (step S1 17). If "Console Size: S" is 
selected, the library controller 2 selects the S size dis- 
play mode for displaying the status monitoring view in S 
size (step S118). Further, the Itorary controller 2 deter- 
mines whether the status can be displayed in characters 
or not (step St 19). If the status cannot be displayed in 
characters (N), the color-coding mode for displaying the 
status by using color-coding is selected (step SI 20). If 
th status can be displayed in characters (step S119; 
Y), the odor-coding mode is not selected. When the 
mode selection is finished as described above, the 
library controller 2 updates the display of the information 
display view in accordance with the selected mode (step 
S122) and the processing routine is returned to step 
S113. 

[0079] On the other hand, if the margin 1 21 in the view 
is not clicked (step S113; N), the library controller 2 
determines whether the status is updated or not (step 
S1 21 ). The library controller 2 monitors the status at any 
time. If the status is not updated (N), the library control- 
ler 2 is returned immediately to step S113. If the status 
is updated (Y), in order to display the updated status, 
the library controller 2 updates the display of the infor- 
mation display view (step S122) and the routine is 
returned to step S1 13. 

[0080] As mentioned above, according to the embod- 
iment, the library controller 2 selectively displays the 
status monitoring view in a plurality of display manners 
whereby the sizes of the display images of the consoles 
varies. Thereby, the user can easily grasp and monitor 
the composition of the cassette library 1 both in whde 
and in part. 

[0081] Also, according to the embodiment, the library 



controller 2 selectively displays at least either the dis- 
play images of the consoles or information on status in 
a plurality of display manners on the status monitoring 
view. Th user therefore can select a display manner of 
the status monitoring view in accordance with the pur- 
pose. 

[0082] Espedally, according to the embodiment, when 
the status cannot be displayed in characters, the status 
is displayed by using color-coding. The user can there- 
fore easily grasp the status in outline and determine 
promptly and easily whether or not there is anything 
wrong. Espedally, under normal conditions, the detailed 
information of the status is not necessary and it is suffi- 
cient to determine whether there is anything wrong or 
not. Thus, displaying the status by using color-coding 
enables efficient monitoring of the whole cassette 
library 1. 

[0083] In the embodiment also in the case where the 
status can be displayed in characters, the color of the 
background of the characters may be changed accord- 
ing to the status. 

[0084] The description will now be given with regard 
to the function of the library controller 2 to output 
detailed information on the status related to a desig- 
nated position in response to a designation of a prede- 
termined position in the status monitoring view. 
[0085] Although the operation in the S-sized status 
monitoring view shown in Fig. 1 8 will be described here- 
tnbelow as an example, the operations in the basic- 
sized and M-sized status monitoring views are similarly 
executed. 

[0086] In the embodiment, when the right mouse but- 
ton is dicked on a display image 141 of the basic con- 
sole on the status monitoring view as shown in Fig. 18, 
a detailed display selection menu shown in Fig. 19 is 
displayed. When "library status" ("DMS Status" in Fig. 
19) in the detailed display selection menu is selected 
(the left mouse button is dicked), as shown in Fig. 20. 
the detailed status of the cassette library 1 , for example, 
the detailed status of the cassette carrier 1 6 is displayed 
(when there are a plurality of consde lines, the detailed 
status of the cassette carrier 16 in the console line L1 is 
displayed). When the left mouse button is double- 
dicked on the library status box 131 in the display image 
141 of the basic console, the detailed status of the cas- 
sette library 1 as shown in Fig. 20 is also displayed. 
[0087] When "Bin Data" in the detailed display selec- 
tion menu shown in Fig. 19 is selected, as shewn in Fig. 
21 , detailed information (hereinbelow, referred to as bin 
status) of the cassettes in the basic console 1 B is dis- 
played. On the display of the bin status, an area 151 
corresponding to each of the housing sections is pro- 
vided. When the cassette K is housed in a housing sec- 
tion, the ID of the cassette is displayed in the 
corresponding area 1 51 . On the display of the bin status 
shown in Fig. 21, an area 152 corresponding to the 
input/output port 1 1 is also provided. When the cassette 
K is in the input/output port 1 1 , the ID of the cassette is 
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displayed in the area 152. When the left mouse button Is 
double-clicked on the margin of the display image 141 
of the basic console, the bin status shown in Fig. 21 is 
displayed. 

[0088] When the right mouse button is clicked on a 
display image 142 of the drive console on the status 
monitoring view as shown in Fig. 18, a detailed display 
selection menu shown in Fig. 22 is displayed. When 
"Drive Console Status" in the detailed display selection 
menu shown in Fig. 22 is selected, the detailed status of 
the drive console 1D as shown in Fig. 23 is displayed. 
When the left mouse button is double-clicked on the 
drive status box 132 in the display image 142 of the 
drive console, the detailed status of the drive console 
1 D as shown in Fig. 23 is displayed. 
[0089] When any of a plurality of drive status, namely, 
"Drive No. 1 Status" to "Drive No. 4 Status", in the 
detailed display selection menu shown in Fig. 22 is 
selected, as shown in Fig. 24. the detailed status of the 
corresponding driving apparatus 13 is displayed. Also in 
the case of double-clicking the left mouse button on the 
drive status box 133 in the display image 142 of the 
drive console, the detailed status of the driving appara- 
tus 13 as shown in Fig. 24 is displayed. 
[0090] When "Bin Data" in the detailed display selec- 
tion menu shown in Fig. 22 is selected, as shown in Fig. 
25, the bin status in the drive console 1D is displayed. 
On the bin status display shown in Fig. 25, an area 1 53 
corresponding to the driving apparatuses 13 and an 
area 154 corresponding to a port to transfer the cas- 
sette K to/from the junction port 18 in the junction con- 
sole 1 J are also provided. When the cassette K is in the 
driving apparatuses 13 or in the port, the ID of the cas- 
sette is displayed in the corresponding area 153 or 154. 
In the case of double-clicking the left mouse button on 
the margin of the display image 1 42 of the drive console 
as well, the bin status shown in Fig. 25 is displayed. 
[0091] When the right mouse button is clicked on the 
display image 143 of the cassette console on the status 
monitoring view as shown in Fig. 18, a detailed display 
selection menu shown in Fig. 26 is displayed. When 
"Bin Data" in the detailed display selection menu shown 
in Fig. 26 is selected, as shown in Fig. 27, the bin status 
in the cassette console 1C is displayed. In the case of 
left-double dick on the display image 143 of the cas- 
sette console, the bin status shown in Fig. 27 is dis- 
played. 

[0092] When the right mouse button is clicked on the 
display image 144 of the junction console on the status 
monitoring view as shown in Fig. 18, a detailed display 
selection menu shown in Fig. 28 is displayed. When 
"Junction Console Status" in the detailed display selec- 
tion menu shown in Fig. 28 is selected, although not 
shown, the detailed status of the junction console 1 J is 
displayed. Tne status is, for example, the detailed status 
of the cassette carrier 16 in the console line corre- 
sponding to the junction console 1 J. as in the case of 
Fig. 20. In the case of the left-double click on the junc- 
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tion console status box 145 in the display image 144 of 
the junction console, the detailed status of the junction 
console U is displayed. 

[0093] When "Bin Data" in the detailed display selec- 

5 tion menu shown in Fig. 28 is selected, as shown in Fig. 
29, the bin status in the junction console 1J is displayed. 
On the display of the bin status, an area 156 corre- 
sponding to the junction port 18 in the junction console 
1J and an area 157 corresponding to the input/output 

10 port are provided. When the cassettes K are in the 
ports, the IDs of the cassettes are displayed in the cor- 
responding areas 156 and 157. In the case of the left- 
double click on the margin of the display image 144 in 
the junction console as well, the bin status shown in Fig. 

15 29 is displayed. 

[0094] The operation for outputting the detailed infor- 
mation of the status in the library controller 2 will now be 
described by referring to the flowcharts shown in Figs. 
30 to 34. Figs. 30 to 34 show the operation starting with 

20 the activation of the library system. In the operation, 
first the library controller 2 obtains the console compo- 
sition information (step S131). The library controller 2 
then displays the status monitoring view on the basis of 
the obtained console composition information (step 

25 S132). Then the Itorary controller 2 determines whether 
the console image in the status monitoring view is 
clicked or not (step S133). If the console image is not 
clicked (N), step S133 is repeated and the status moni- 
toring view remains displayed. 

30 [0095] If the console image in the status monitoring 
\ view is clicked (step S133; Y), the library controller 2 
determines the kind of the clicked console (step S134). 
When the clicked console is the basic console, the rou- 
tine advances to the operation shown in Fig. 31. When 

35 the clicked console is the drive console, the routine 
advances to the operation shown in Fig. 32. If the 
clicked console is the cassette console, the routine 
advances to the operation shown in Fig. 33. If the 
clicked console is the junction console, the routine 

40 advances to the operation shown in Fig. 34. 

[0096] As shown in Fig. 31 . rf the basic console image 
is clicked, the library controller 2 first determines the 
kind of the click (step S141). ff the kind of the click is the 
right-click, the Itorary controller 2 displays the detailed 

45 display selection menu shown in Fig. 19 (step S142) 
and determines the kind selected in the detailed display 
selection menu (step Si 43). ff the kind selected is the 
library status, the library controller 2 displays the 
detailed status of the library shown in Fig. 20 (step 

50 S144). ff the kind selected is the bin data, the bin status 
shown in Fig. 21 is displayed (step S145). On the other 
hand, if the kind of the click is the left double click, the 
library controller 2 determines the position of the click 
(step S146). If the position of the dick is in the library 

55 status box, the detailed status of the library shown in 
Fig. 20 is displayed (step S144). ff the position of the 
click is in the margin, the bin status shown in Fig. 21 is 
displayed (step S145). After the library controller 2 pro- 
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duces the detailed display such as the detailed status of 
the library or bin status, the library controller 2 deter- 
mines whether the operation of closing the detailed dis- 
play has been performed or not (step S147). If the 
operation has not been executed (N), step S147 is 5 
repeated. If the operation has been executed (Y), the 
routine is returned to step S132 shown in Fig. 30 and 
the status monitoring view is displayed. The operation of 
closing the detailed display is performed by, for exam- 
ple, selection of a button labeled as X)K" in the detailed w 
display selection menu. 

[0097] As shown in Fig. 32, if the drive console image 
is clicked, the library controller 2 first determines the 
kind of the click (step S1 51 ). If the kind of the click is the 
right dick, the library controller 2 displays the detailed 15 
display selection menu shown in Fig. 22 (step S152) 
and determines the kind selected in the detailed display 
selection menu (step S153). If the kind selected is the 
drive console status, the library controller 2 displays the 
detailed status of the drive console shown in Fig. 23 20 
(step S154). ff the kind selected is the drive status, the 
detailed status of the driving apparatus 1 3 shown in Fig. 
24 is displayed (step S155). If the kind selected is the 
bin data, the bin status shown in Fig. 25 is displayed 
(step S1 56). On the other hand, if the kind of the click is 2s 
the left double click, the library controller 2 determines 
the position of the click (step S157). If the position of the 
click is in the display image of the drive console, the 
detailed status of the drive console shown in Fig. 23 is 
displayed (step S1 54). If the position of the click is in the 30 
drive status box, the detailed status of the driving appa- 
ratus 13 shown in Fig. 24 is displayed (step S155). ff the 
position of the click is in the margin, the bin status 
shown in Fig. 25 is displayed (step S156). After the 
library controller 2 produces the detailed displays, the 35 
library controller 2 determines whether the operation of 
closing the detailed display has been performed or not 
(step S1 58). H the operation has not been executed (N). 
step S158 is repeated. If the operation has been exe- 
cuted (Y), the routine is returned to step SI 32 shown in 40 
Fig. 30, where the status monitoring view is displayed. 
[0098] As shown in Fig. 33, rf the cassette console 
image is clicked, the library controller 2 first determines 
the kind of the click (step S1 61 ) . ff the kind of dick is the 
right click, the library controller 2 displays the detailed 45 
display selection menu shown in Fig. 26 (step S162) 
and determines whether the bin data is selected in the 
detailed display selection menu or not (step S162). If 
the bin data is not selected (N), step S162 is repeated. 
If the bin data is selected (Y), the bin status shown in so 
Fig. 27 is displayed (step S164). On the other hand, if 
the kind of the click is the left double dick, the library 
controller 2 displays the bin status shown in Fig. 27 
(step S164). After the bin status is displayed, the library 
controller 2 determines whether the operation of dosing 55 
the detailed display has been performed or not (step 
S165). If the operation has not been executed (N), step 
S165 is repeated. If the operation has been executed 



(Y), the routine is returned to step S132 shown in Fig. 
30 and the status monitoring view is displayed. 
[0099] As shown in Fig. 34, if the junction console 
image is clicked, the library controller 2 first determines 
the kind of the click (step S1 71 ). If the kind of the click is 
the right click, the library controller 2 displays the 
detailed display selection menu shown in Fig. 28 (step 
S172) and determines the kind selected in the detailed 
display selection menu (step S173). If the selected kind 
is the junction console status, the library controller 2 dis- 
plays a junction console detailed status, although not 
shown (step S174). If the selected kind is the bin data, 
the library controller 2 displays the bin status shown in 
Fig. 29 (step S1 75). On the other hand, if the kind of the 
dick is the left double dick, the library controller 2 deter- 
mines the position of the dick (step S176). If the posi- 
tion of the dick is in the junction console status box, the 
junction console detailed status, although not shown, is 
displayed (step S174). If the position of the dick is in the 
margin, the bin status shown in Fig. 29 is displayed 
(step S175). After displaying the detailed display, the 
library controller 2 determines whether the operation of 
dosing the detailed display has been performed or not 
(step S177). If the operation has not been performed 
(N), step S177 is repeated. If the operation has been 
performed (Y), the routine is returned to step S132 
shown in Fig. 30 and the status monitoring view is dis- 
played. 

[01 00] Since it is difficult to display the detailed status 
information in the status monitoring view, it has been 
conventional practice to perform complicated opera- 
tions in order to display the detailed status information. 
Specifically, another menu for displaying the detailed 
status information is opened and then an option whose 
detailed status information is desired to be displayed is 
selected. 

[0101] In contrast, in the embodiment in response to 
the designation (click) of a predetermined position in the 
display image in each console on the status monitoring 
view, the detailed status information related to the des- 
ignated position is displayed. Consequently, the 
detailed information on the part desired by the user can 
be displayed by a simple operation while the status of 
the whde system is displayed. The user can promptly 
and easily monitor both the whole cassette library 1 in 
outline with the status monitoring view and part of the 
cassette library 1 in detail with the detailed display. 
Thereby, prompt action can be taken especially upon 
occurrence of an error. 

[0102] Description will now be made in detail of the 
function of the library controller 2 to selectively display 
the status monitoring view in a plurality of display man- 
ners induding display manners whereby a logical com- 
position of the devices is displayed and display manners 
whereby a physical composition of the devices is dis- 
played, in the embodiment. 

[0103] As already described, on the status monitoring 
view in the basic size as shown in Fig. 13, when the 
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margin 121 other than the display images of the console 
is right clicked, the size selection menu as shown in Rg. 
14 is displayed. On the other hand, on the status moni- 
toring view in M siz as shown in Fig. 15 or the status 
monitoring view in S size as shown in Fig. 16. when the 
margin other than the display images of the consoles is 
right clicked, a size/display type selection menu as 
shown in Fig. 35 is displayed. 
[0104] The size/display type selection menu shown in 
Fig. 35 includes not only the options included in the size 
selection menu shown in Fig. 14 but also three options 
for selecting the display type, namely, "Display Type: 
Logical", "Display Type: Vertical" and "Display Type: 
Horizontal". "Display Type: Logical" is an option for 
selecting the display of the logical composition of the 
consoles (hereinbelow, also referred to as logical dis- 
play). "Display Type: Vertical" is an option for selecting 
the display of the physical composition of the consoles 
(hereinbelow. also referred to as portrait orientation) so 
that the console line L1 as a base is disposed in the ver- 
tical direction of the view. "Display Type: Horizontal" is 
an option for selecting the display of a physical compo- 
sition of the consoles so that the console line L1 as a 
base is disposed in the lateral direction of the view 
(hereinbelow, also referred to as landscape orientation). 
[0105] For example, when "Display Type: Logical" in 
the size/display type selection menu shown in Fig. 35 is 
selected (the left mouse button is clicked) on the status 
monitoring view in S size, the status monitoring view in 
the logical display, for example, as shown in Fig. 18 is 
displayed. On the status monitoring view in the logical 
display, consoles are sorted according to console lines 
and the logical composition of the consoles is displayed 
so that the logical numbers of the consoles included in 
each console line can be disclosed. 
[0106] For example, when "Display Type: Horizontal" 
in the size/display type selection menu shown in Fig. 35 
is selected on the status monitoring view in S size, the 
status monitoring view in landscape as shown in Fig. 36 
is displayed. On the status monitoring view in land- 
scape, a physical composition of the consoles is dis- 
played so that the console line L1 as a base is disposed 
in the lateral direction of the view. On the status monitor- 
ing view in landscape, the connection among the con- 
soles is also disclosed. 

[0107] For example, when "Display Type: Vertical" in 
the size/display type selection menu shown in Fig. 35 is 
selected on the status monitoring view in S size, the sta- 
tus monitoring view in portrait as shown in Fig. 37 is dis- 
played. On the status monitoring view in portrait, the 
physical composition of the consoles is displayed so 
that the console line L1 as a base is disposed in the ver- 
tical direction of the view. On the status monitoring view 
in portrait, the connection among the consoles is also 
disclosed. 

[0108] On the status monitoring view in landscape 
shown in Rg. 36, the console line L1 is disposed in the 
upper end of the view and the other console lines are 



arranged so as to extend downward from the console 
line L1. On the other hand, on the status monitoring 
view in portrait shown in Rg. 37, the console line L1 is 
disposed in the left end of the view and the other con- 

5 sole lines are arranged so as to extend toward the right 
from the console line LI. On the status monitoring 
views, therefore, the connection between the consoles 
is displayed accurately. But it is not always accurately 
disclosed which side of the console line L1 the other 

w console lines are connected to. On the status monitor- 
ing view in landscape and the status monitoring view in 
portrait, however, it may be possible to accurately dis- 
close which side of the console line L1 the other console 
lines are connected to. 

15 [0109] Next, description wilt be given with regard to 
the operation for displaying the status monitoring view in 
different display manners by the library controller 2 by 
referring to the flowcharts shown in Figs. 38 and 39. 
Figs. 38 and 39 show the operation starting with the 

20 activation of the library system. In the operation, first, 
the library controller 2 obtains the console composition 
information (step S201). Then the library controller 2 
displays the status monitoring view in the basic size on 
the basis of the obtained console composition informa- 

25 tion (step S202). The Ifcrary controller 2 determines 
whether the margin 121 of the view (refer to Fig. 13) is 
right-clicked or not (step S203). If the margin of the view 
is not right-clicked (N), the library controller 2 repeats 
step S203. If the margin of the view is right-clicked (Y), 

30 the library controller 2 displays the size selection menu 
shown in Fig. 14 (step S204). The library controller 2 
then determines the size selected in the size selection 
menu (step S205). If "Console Size: L" is selected, the 
library controller 2 is returned to step S202 and displays 

35 the status monitoring view in the basic size. If "Console 
Size: M" is selected, the library controller 2 displays the 
status monitoring view in M size (step S206). If "Con- 
sole Size: S" is selected, the status monitoring view is 
displayed in S size (step S207). 

40 [01 1 0] When the status monitoring view is displayed 
in M or S size, the library controller 2 determines 
whether the margin of the view is right-clicked or not 
(step S208). If the margin of the view is not right-clicked 
(N), the library controller 2 repeats step S208. If the 

45 margin of the screen is right-clicked (Y), the library con- 
troller 2 displays the size/display type selection menu 
shown in Fig. 35 (step S209). The library controller 2 
then determines whether or not the size is selected in 
the size/display type selection menu (step S210). If the 

50 size is selected (Y), the library controller 2 returns to 
step S205. If the size is not selected (N) but the display 
type is selected, the library controller 2 determines the 
selected display type (step S21 1). 
[01 1 1 ] If the selected display type is the logical display, 

55 the library controller 2 sorts the consoles according to 
console lines, displays the logical composition of the 
consoles (step S212), and returns to step S208. If the 
selected display type is the portrait orientation, the 
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library controller 2 displays the physical composition of 
the consoles so that the console line L1 as a base is dis- 
posed in the vertical direction of the view (step S213) 
and returns to step S208. If the selected display type is 
the landscape orientation, the library controller 2 dis- 
plays th physical composition of the consoles so that 
the console line LI as a base is disposed in the lateral 
dir ction of the view (step S214) and returns to step 
S208. 

[01 1 2] As described above, according. to the embodi- 
ment, the library controller 2 selectively displays the sta- 
tus monitoring view in a plurality of display manners 
including display manners whereby the logical composi- 
tion of the consoles is displayed and the display man- 
ners whereby the physical composition of the consoles 
is displayed. Consequently, the user can select a dis- 
play manner in accordance with the purpose. The user 
can easily grasp both the logical composition of the con- 
soles and the physical composition of the consoles. 
According to the embodiment, since at least part of the 
status of each part is displayed on the status monitoring 
view, the user can grasp the composition of the con- 
soles, monitor the status, and easily recognize the cor- 
respondence between the status and the console. 
[01 1 3] At the time of normal control, for example, it is 
important to grasp the logical composition of the con- 
soles and monitor the status of each part rather than to 
grasp the physical composition of the consoles. It is 
therefore often preferable that the display of the logical 
composition of the consoles be selected. Also, the logi- 
cal composition of the consoles enables the whole cas- 
sette library 1 to be brought into view more readily, as 
compared with the case of the physical composition of 
the consoles. For this reason as well, the logical compo- 
sition of the consoles is suitable for the display at the 
time of normal control. 

[0114] In contrast, at the time of maintenance, it is 
necessary to recognize the correspondence between 
the status and the console and other conditions. It is 
therefore important to grasp the physical composition of 
the consoles rather than the logical composition of the 
consoles. Consequently, it is often preferable that the 
display of the physical composition of the consoles be 
selected at the time of maintenance. In the display of 
the physical composition of the consoles, the connec- 
tion among the consoles is also disclosed. This enables 
the user to easily recognize the correspondence 
between the status and the console and other condi- 
tions. 

[0115] In the embodiment, the display manners 
whereby the physical composition of the consoles is dis- 
played includes a plurality of display manners whereby 
the unit arrangement direction varies. Therefore, the 
user can grasp the physical composition of consoles 
more easily. For example, when the console line L1 is 
longer than the other console lines, the console line L1 
is often a console line which is mainly used. In such a 
case, when the landscape orientation is selected, the 



console line L1 is disposed in the lateral direction of the 
view. This often makes it easier to grasp the physical 
composition of the consoles, centering on the console 
line L1 . On the other hand, when there is a consol line 

s longer than the console line L1 , the console line longer 
than the console line L1 is often a console line which is 
mainly used. In such a case, when the portrait orienta- 
tion is selected, the console line longer than the console 
line L1 is disposed in the lateral direction of the view. 

10 This often makes it easier to grasp the physical compo- 
sition of the consoles, centering on the console line 
longer than the console line L1 . 
[01 16] As already described, when the status monitor- 
ing view is displayed in M or S size, the size/display type 

15 selection menu shown in Fig. 35 is displayed by right- 
clicking the margin of the view. The size/display type 
selection menu can be also displayed from the menu 
bar. Specifically, as shown in Fig. 40, when the user 
selects (clicks the left mouse button) the option of 

20 "View" in the menu bar, a pull-down menu is displayed. 
When the user puts the cursor on the triangle displayed 
at the right end of the option of "Main Window" in the 
pull-down menu, the size/display type selection menu 
shown in Fig. 35 is displayed. 

25 [0117] In the embodiment, the arrangement of the 
consoles displayed may be changed when the user 
selects the portrait orientation or landscape orientation. 
An example of the operation in such a case will be 
described with reference to Fig. 41. In the example, 

30 when "Display Type: Vertical" or "Display Type: Horizon- 
tal" in the size/display type selection menu shown in Fig. 
35 is selected and the right mouse button is clicked, a 
pop-up menu shown in Fig. 41 is displayed. When "Turn 
Freely" in the pop-up menu is selected, a view for input- 

35 ting the angle, although not shown, is displayed. When 
the angle is inputted on the view, the whole display 
image of the cassette library 1 on the view is rotated 
through the inputted angle. When Turn CCW 90 0 " 
(turn 90 ° counterclockwise) in the pop-up menu shown 

40 in Fig. 41 is selected, the whole display image of the 
cassette library 1 on the view is turned 90 0 counter- 
clockwise. When Turn CW 90 ° " (turn 90 0 clockwise) 
in the pop-up menu shown in Fig. 41 is selected, the 
whole display image of the cassette library 1 on the view 

45 is turned 90 ° clockwise. When "Flip Horizontally" in the 
pop-up menu shown in Fig. 41 is selected, the arrange- 
ment of the consoles on the view is flipped horizontally. 
When "Flip Vertically" in the pop-up menu shown in Rg. 
41 is selected, the arrangement of the consoles on the 

so view is flipped vertically. 

[0118] Description will now be made in detail of a 
process for creating a system file. The process for cre- 
ating a system file is a process for combining a plurality 
of items of management information for each block, 

55 which is necessary for system management and classi- 
fied according to functions or components of the sys- 
tem, into a system information file. Examples of 
management information are version information of a 
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recording and reproducing apparatus or other appara- 
tuses such as a VCR mounted in the drive console, and 
version information of software which provides a pro- 
gram t realize the function of controlling the system. 
[0119] As descrfoed above, by storing the created 
system information file in the hard disk of the library 
controller 2, the user can allow the system information 
to be displayed on the display device 23 and refer to the 
information for system management as necessary. 
When the system information file is needed, the user 
selects "Log" menu in the menu bar with the mouse or 
the like on the view for control shown in Fig. 42. Then 
the user selects "System Information'' menu 95 in a pull- 
down menu 94. "System Information" menu 95 is a 
menu used to instruct to form a system information file. 
Selecting the "System Information" menu 95 makes the 
library controller 2 perform the process for creating a 
system information file. In the process for creating a 
system information file, the library controller 2 performs 
the following process: collecting system information as 
a plurality of items of management information classi- 
fied according to functions or components of the library 
system for each function or component, combining a 
plurality of items of collected system information into 
data in a form which can be outputted in an integrated 
manner, and recording the data as a single system 
information file onto, for example, a hard disk. The proc- 
ess for creating a system information file by the library 
controller 2 causes a plurality of items of system infor- 
mation to be rearranged into one system information 
file. The user can allow data of a system information file 
recorded on a hard disk to be displayed on, for example, 
the display device 23 and refer to the data for the sys- 
tem manager. When a system information file is 
recorded onto a hard disk, the library controller 2 can 
give a predetermined file name (for example, file name 
of "Sysinfatxt") to the file, and assign the date and time 
of the creation thereof, serial number of the file as the 
version of the file and other information to the file. When 
there is a system information file which has been 
recorded in the past in the hard disk, the past system 
information file is also kept. In this case, a newly created 
system information file may be written over the past sys- 
tem information file. 

[0120] The library controller 2 also performs the proc- 
ess for creating a system information file in the cases, 
as for example where Take Log" menu in the pull-down 
menu 94 is selected and an instruction to obtain a log, 
i.e. information on past operation progression of the 
system, is given. In this case, the library controller 2 
obtains the system log, creates a log file as a system 
information file in a form of being storable to a remova- 
ble recording medium such as a floppy disk, and 
attaches the system information file created by the proc- 
ess for creating a system information file to the created 
log file. Further, the library controller 2 also performs the 
process for creating a system information file in the 
cases, as for example where, in resp nse to an instruc- 



tion from the user, a position sensor, although not 
shown, performs the process for detecting the position 
accessed by the cassette carrier 16 in the cassette 
library 1 and the system information is updated. 

s [0121] The invention is not limited to the foregoing 
embodiment. For example, the invention can be also 
applied to a library system using various recording 
media such as a cassette-shaped recording medium 
other than a video tape cassette and a disk-shaped 

io recording medium. 

[01 22] The library controller 2 may perform the proc- 
ess for creating a system information file in response to 
an instruction from the host computer 3. 
[0123] Fig. 43 shows a help view for explaining the 

15 process for creating a system information file on the dis- 
play device 23 of the library controller 2. The help view 
is displayed as a view for reference as necessary when 
the user gives instructions to perform the process for 
creating a system information file. 

20 [0124] Figs. 44 and 45 are explanatory representa- 
tions of an example of a data structure of a system infor- 
mation file created by the library controller 2. Figs. 44 
and 45 illustrate a series of data included in a single 
system information file. The system information col- 

25 lected by the library controller 2 includes information on 
the date and time of the collection of system information 
and the version of the OS (Operating System) of the 
library controller 2. In the system information file, the 
above information is positioned at the head of data, as 

30 shown in Fig. 44. The system information includes infor- 
mation on the console composition of the cassette 
library 1 , version of the library controller 2, version of the 
console control system, version of the drive control sys- 
tem, serial number of the driving apparatus 13, version 

35 of firmware of the driving apparatus 1 3, position correc- 
tion of a carrying system, coordinates of the consoles, 
working time of the carrying system, working time of the 
driving apparatus 13, set-up of the Iforary controller 2, 
and the like. 

40 [0125] The information on the console composition 
includes information on the type of the cassette library 1 
and information on the console composition. The infor- 
mation on the version of the library controller 2 includes 
information on the version of the whole library controller 

45 and the version of each program module in the library 
controller 2. The information on the version of the con- 
sole control system includes information on the version 
of the console control unit 62 (see Fig. 5), the self diag- 
nosis result thereof, the version of a board for control in 

so another console control system, and the self diagnosis 
result thereof. The information on the version of the 
drive control system includes information on the version 
of each of the main drive control units 61 and 81 (see 
Figs. 5 and 6) and the version of each of the drive con- 

55 trol units 70. The information on the working time of the 
carrying system and the working time of the driving 
apparatus 13 includes information on working time/the 
number of accesses made by the cassette carrier 16 of 
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each console line, information on working time of the 
input/output port, and information on working time of the 
junction port. 

[0126] The information on the position correction of 
the carrying system and the coordinates of the consoles s 
is, for example, information obtained by an initial proc- 
ess such as detection of the position accessed by the 
cassette carrier 16 by the position sensor (not shown) in 
the cassette library 1. 

[0127] The operation of the library controller 2 related 
to the process for creating a system information f Oe will 
be described by referring to the flowcharts shown in 
Figs. 46 and 47. 

[0128] Fig. 46 is a flowchart for explaining a main 
operation accompanied by the process for creating a 
system information file. In the operation, the library con- 
troller 2 determines whether or not the "System Infor- 
mation" menu 95 for instructing the creation of a system 
information file in the pull-down menu 93 (see Fig. 42) is 
selected by the user on the main view shown in Fig. 7 
(step S221). If the "System Information" menu 95 for 
instructing the creation of a system information file is 
selected (Y), the library controller 2 performs the proc- 
ess for creating a system information file shown in Fig. 
47 (step S222) and returns to step S221. 
[0129] If the "System Information" menu 95 for 
instructing the creation of a system information file is not 
selected (step S221: N), the library controller 2 deter- 
mines whether or not the "Take Log" menu for instruct- 
ing the capture of the log in the pull-down menu 94 is 
selected (step S223). If the "Take Log" menu for 
instructing the capture of the log is selected (Y), the 
library controller 2 obtains the log information on the 
past operation progression of the system (step S224) 
and forms a log file by using the captured log informa- 
tion as data in a form of bang storatde to a removable 
recording medium such as a floppy disk (step S225). 
Further, after creating a system information file though 
the process for creating a system information file shown 
in Fig. 47 (step S226), the library controller 2 attaches 
the system information fOe to the log file, records both of 
the files to a recording medium such as a floppy disk 
(step S227) and returns to step S221 . 
[01 30] On the other hand, when the "Take Log" menu 
for instructing the capture of the log is not selected (step 
S223: N), the library controller 2 determines whether 
the system information has been updated or not (step 
S228), for example, as a result of an initial process for 
detecting the position accessed by the cassette carrier 
16 in the cassette library 1 by the position sensor (not 
shown), or other processes. If it is determined that the 
system information has not been updated (N), the 
library controller 2 returns to step S221. If it is deter- 
mined that the system information has been updated 
(step S228: Y), the library controller 2 performs the 
process for creating a system information file shown in 
Fig. 47 and then returns to step S221 . 
[0131] Rg. 47 is a flowchart for explaining the process 



for creating a system information file. First, the library 
controller 2 executes a process of obtaining a plurality of 
items of system information classified according to func- 
tions or components of the library system for each block 
(step S231). The library controller 2 determines whether 
all of the system information on a certain block has been 
obtained or not (step S232). If it is determined that 
some system information on a certain block has not 
been obtained (N), the library controller 2 returns to step 
S231. 

[01 32] On the other hand, if it is determined that all of 
the system information on a certain block has been 
obtained (step S232: Y), the library controller 2 deter- 
mines whether or not the information with respect to ail 
of the blocks has been obtained (step S233). If it is 
determined that the information on some blocks has not 
been obtained yet (N), the library controller 2 moves on 
to the process for obtaining information with respect to a 
block, information on which has not been obtained (step 

5234) and returns to step S231. 

[01 33] If it is determined that information with respect 
to alkrf the blocks is obtained (step S233: Y). the library 
controller 2 rearranges a plurality of items of obtained 
system information into data in a form which can be out- 
putted in an integrated manner and records the data as 
a single system information file onto a hard disk (step 

5235) . When recording the file, the library controller 2 
may give a predetermined file name to the file, assign 
the date and time of the creation thereof, serial number 
of the file as the version of the file, and other information 
to the file. After performing the process for creating a 
system information file as described above, the library 
controller 2 returns to the main operation shown in Fig. 
46 accompanied by the process for creating a system 
information file. 

[01 34] As described above, according to the recording 
medium library apparatus or its operating method of the 
invention, there are provided a unit combination consti- 
tuted by combining a plurality of kinds of units including 
a unit having recording and reproducing means for per- 
forming at least either recorcfing or reproduction of infor- 
mation by using a removable recording medium and a 
unit having a plurality of housing sections in which the 
recording medium can be housed, and connecting the 
units to one another so as to be able to change the posi- 
tion thereof; carrying means for carrying the recording 
medium between any one of the housing sections in the 
unit combination and the recording and reproducing 
means; and control means for controlling the recording 
and reproducing means and the carrying means and 
performing various information processing related to the 
working of the whole apparatus. Consequently, in the 
recording medium library apparatus constructed by 
combining a plurality of units, information useful for 
operation and maintenance management can be easily 
obtained. 

[01 35] Especially, in a mode (aspect) of the invention, 
the apparatus composition including the kind of each 
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unit and the connection among the unKs is recognized 
and an image which represents the recognized compo- 
sition is outputted. Therefore, an image which repre- 
sents the composition of the recording medium library 
apparatus can b easily outputted. 
[0136] In another mode of the invention, when the 
image which represents the apparatus composition 
being outputted, the image is selectively displayed in a 
plurality of display manners. In addition to the above 
effects, therefore, the user can select a display manner 
in accordance with the purpose. 
[0137] In still another mode of the invention, the dis- 
play manners include display manners whereby the size 
of display images of the units varies. This enables the 
user to easily grasp both the composition of the whole 
recording medium library apparatus and the composi- 
tion of part of the recording medium library apparatus. 
[0138] In still another mode of the invention, the status 
of each of the recording and reproducing means, the 
housing sections and the carrying means is recognized 
and at least part of information on the recognized status 
is outputted together with the image which represents 
the composition. Thus, the user can grasp the composi- 
tion of the recording medium library apparatus and also 
monitor the status. 

[0139] In still another mode of the invention, when the 
image which represents the apparatus composition 
being outputted, either the image or information on sta- 
tus is selectively displayed in a plurality of display man- 
ners. The user can selectively display the image which 
represents the composition or the information on status 
in a plurality of display manners according to the pur- 
pose. 

[0140] In still another mode of the invention, in 
response to a designation of a position in the image 
which represents the composition, detailed information 
on the status related to the designated position is out- 
putted. Consequently, the user can promptly and easily 
monitor both the whole apparatus in outline by using the 
image which represents the composition and part of the 
apparatus in detail by using the detailed information. 
[0141] In still another mode of the invention, the dis- 
play manners include display manners whereby a dis- 
play of logical composition of the units is produced and 
display manners whereby a display of physical compo- 
sition of the units is produced. Consequently, the user 
can easily grasp both the logical composition of the 
units and the physical composition of the units. 
[0142] In still another mode of the invention, the dis- 
play manners whereby a display of the physical compo- 
sition of the units is produced includes display manners 
whereby the unit arrangement direction varies. Conse- 
quently, the user can grasp the physical composition of 
the units more easily. 

[0143] In still another mode of the invention, a plurality 
of items of management information classified accord- 
ing to functions or components of the recording medium 
library apparatus are collected and the collected man- 



agement information is put together into information in a 
form which can be outputted in an integrated manner. 
Thus, a plurality of items of management information 
can be easily obtained in an integrated manner. 

s [0144] In still another mode of the invention, when the 
N log of the recording medium library apparatus being 
obtained and the obtained log being rearranged in a 
form which can be outputted, the management informa- 
tion is collected and put together into information in a 

10 form which can be outputted in an integrated manner 
and the resultant information is attached to the log. Con- 
sequently, for example, at the time of analysis of the log 
performed when a failure occurs in the apparatus, the 
management information can be easily referred to. 

15 Therefore, a failure analysis and the like can be easily 
performed. 

[01 45] Obviously many modifications and variations of 
the present invention are possible in the light of the 
above teachings, ft is therefore to be understood that 
20 within the scope of the appended claims that invention 
may be practiced otherwise than as specifically 
described. 

Claims 

25 

1 . A recording medium library apparatus comprising: 

a unit combination constituted by combining a 
plurality of kinds of units including a unit having 
30 recording and reproducing means for perform- 

ing at least either recording or reproduction of 
information by using a removable recording 
medium and a unit having a plurality of housing 
sections in which the recording medium can be 
35 housed, the units being connected to one 

another so as to be able to change the position 
thereof; 

carrying means for carrying the recording 
medium between any one of the housing sec- 
40 tions in the unit combination and the recording 

and reproducing means; and 
control means for controlling the recording and 
reproducing means and the carrying means 
and performing various information processing 
45 related to the working of the whole apparatus. 

2. A recording medium library apparatus according to 
claim 1, wherein the control means recognizes an 
apparatus composition including the kind of each 

so unit constructing the unit combination and the con- 
nection between the units and outputs an image 
representing the apparatus composition recog- 
nized. 

55 3. A recording medium library apparatus according to 
claim 2, further comprising display means capable 
of displaying information, wherein the control 
means outputs an image representing the appara- 
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tus composition to the display means and allows 
the display means to selectively display the image 
in a plurality of display manners. 

4. A recording medium library apparatus according to 
claim 3, wherein the display manners include dis- 
play manners whereby the size of the images of the 
units varies. 

5. A recording medium library apparatus according to 
claim 2, wherein the control means further recog- 
nizes the status of each of the recording and repro- 
ducing means, the housing sections and the 
carrying means, and outputs at least part of infor- 
mation on the recognized status together with the 
image representing the apparatus composition. 

6. A recording medium library apparatus according to 
claim 5. further comprising display means capable 
of displaying information, wherein the control 
means outputs the image representing the appara- 
tus composition to the display means and allows 
the display means to selectively display at least 
either the image or the status in a plurality of display 
manners. 

7. A recording medium library apparatus according to 
claim 2, wherein the control means further recog- 
nizes the status of each of the recording and repro- 
ducing means, the housing sections and the 
carrying means and, in response to a designation 
of a position in the image representing the appara- 
tus composition, outputs detailed information on the 
status related to the designated position. 

8. A recording medium library apparatus according to 
claim 3, wherein the display manners include dis- 
play manners whereby an image of the logical corn- 
position of the units is displayed and display 
manners whereby an image of the physical compo- 
sition of the units is displayed. 

9. A recording medium library apparatus according to 
claim 8, wherein the display manners whereby an 
image of the physical composition of the units is 
displayed includes display manners whereby the 
unit arrangement direction of the image varies. 

10. A recording medium library apparatus according to 
claim 2, wherein the units forming the unit combina- 
tion comprises: 

a basic console having an input/output port for 
importing a removable recording medium to the 
inside or exporting the recording medium to the 
outside; 

a housing console having a plurality of rack 
openings for housing the recording medium; 



a drive console having at least one recording 
and reproducing means capable of performing 
at least either recording or reproduction of 
information by using a recording medium; and 

s a junction console having a transfer port for 

transferring the recording medium from a first 
direction to a second direction, 
the carrying means selectively carrying the 
recording medium imported via the input/out- 

10 put port among the rack openings, the record- 

ing and reproducing means and the transfer 
port. 

11. A recording medium Itorary apparatus according to 
15 claim 10, further comprising display means capable 

of displaying information, wherein the control 
means outputs the image to the display means and 
allows the display means to selectively display the 
image in a plurality of display manners. 

20 

12. A recording medium Iforary apparatus according to 
claim "M, wherein the control means further recog- 
nizes the status of each of the consoles and, in 
response to a designation of a position in the 

25 image, outputs detailed information on the status of 
the designated console to the display means, and 
allows the display means to display the detailed 
information on the status of the console together 
with the image. 

30 

13. A method of operating a recording medium library 
apparatus comprising: a unit combination consti- 
tuted by combining a plurality of kinds of units 
including a unit having recording and reproducing 

35 means for performing at least either recording or 
reproduction of information by using a removable 
recording medium and a unit having a plurality of 
housing sections in which the recording medium 
can be housed, the units being connected to one 

40 another so as to be able to change the position 
thereof; and carrying means for carrying the record- 
ing medium between any one of the housing sec- 
tions and the recording and reproducing means in 
the unit combination, the method comprising: 

45 

a control step of controlling the recording and 
reproducing means and the carrying means; 
and 

an information processing step of performing 
so various information processing related to the 

working of the whole apparatus. 

14. A method of operating a recording medium library 
apparatus according to claim 13, wherein the infor- 

55 mation processing step includes: 

a first step of recognizing an apparatus compo- 
sition including the kind of each unit construct- 
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ing the unit combination and the connection 
between the units; and 

a second step of outputting an image repre- 
senting the apparatus composition recognized. 

15. A method of operating a recording medium library 
apparatus according to claim 14, wherein the infor- 
mation processing step further comprises a third 
step of displaying the image outputted and 

the image is selectively displayed in a plurality 
of display manners in the third step. 

16. A method of operating a recording medium library 
apparatus according to claim 15, wherein the dis- 
play manners include display manners whereby the 
size of the images of the units varies. 

17. A method of operating a recording medium library 
apparatus according to claim 14, wherein the infor- 
mation processing step further includes a fourth 
step of recognizing the status of each of the record- 
ing and reproducing means, the housing sections 
and the carrying means, and 

in the second step, at least part of information 
on the status recognized in the fourth 
step is outputted together with the image repre- 
senting the apparatus composition. 

18. A method of operating a recording medium library 
apparatus according to claim 14, wherein the infor- 
mation processing step further includes: 

a fourth step of recognizing the status of each 
of the recording and reproducing means, the 
housing sections and the carrying means; and 
a fifth step of, in response to a designation of a 
position in the image representing the appara- 
tus composition, outputting detailed informa- 
tion on the status related to the designated 
position. 

19. A method of operating a recording medium library 
apparatus accorcfing to claim 15, wherein the dis- 
play manners includes display manners whereby 
the unit arrangement direction varies. 

20. A method of operating a recording medium library 
apparatus according to claim 14, wherein the units 
forming the unit combination comprises: 

a basic console having an input/output port for 
importing a removable recording medium to the 
inside and exporting the recording medium to 
the outside; 

a housing console having a plurality of rack 
openings for housing the recording medium; 



a drive conrole having at least one recording 
and reproducing means capable of performing 
at least either recording or reproduction of 
information by using the recording medium; 

5 and 

a junction console having a transfer port for 
transferring the recording medium from a first 
direction to a second direction, 
the carrying means selectively carrying the 

10 recording medium imported from the input/out- 

put port of the basic console among the rack 
openings, the recording and reproducing 
means and the transfer port. 

15 21. A method of operating a recording medium library 
apparatus according to claim 20, wherein the infor- 
mation processing step further comprises a step of 
selectively displaying the image in a plurality of dis- 
play manners on the basis of the image outputted. 



20 



25 



30 



35 



40 



45 



50 



55 



22. A method of operating a recording medium library 
apparatus according to claim 20, wherein the infor- 
mation processing step further comprises: 

a step of recognizing the status of each of the 

recording and reproducing means, the housing 

sections and the carrying means; 

a step of outputting at least pari of information 

on the status recognized in the recognizing 

step together with the image representing the 

apparatus composition ; and 

a step of displaying the information outputted. 

23. A method of operating a recording medium library 
apparatus according to claim 20, wherein the infor- 
mation processing step further comprises: 

a step of recognizing the status of each of the 
recording and reproducing means, the housing 
sections and the carrying means; 
a step of receiving a designation of a position in 
the image representing the apparatus compo- 
sition; 

a step of outputting detailed information on the 
status related to the designated position in 
response to the designation; and 
a step of displaying the information outputted. 

24. A method of operating a recording medium library 
apparatus according to claim 21, wherein the dis- 
play manners include display manners whereby the 
unit arrangement direction of the image varies. 

25. A recording medium library apparatus according to 
claim 1 , wherein the control means collects a plural- 
ity of items of management information classified 
according to functions of the recording medium 
library apparatus itself or components and puts the 
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collected management information together into 
information in a form which can be integrally output- 
ted. 

26. A recording medium library apparatus according to s 
claim 25, wherein the control means obtains log of 
the recording medium library apparatus itself and 
attaches the management information put together 
into information in a form which can be integrally 
outputted to the log obtained. 10 

27. A method of operating a recording medium library 
apparatus according to claim 13, wherein the infor- 
mation processing step includes: 

15 

a step of collecting a plurality of items of man- 
agement information classified according to 
functions of the recording medium library appa- 
ratus itself or components; and 
a step of putting the collected management 20 
information together into information in a form 
which can be integrally outputted. 

28. A method of operating a recording medium library 
apparatus according to claim 27, wherein the infer- 25 
matron processing step further comprises: 

a step of obtaining log of the recording medium 
library apparatus itself; and 



30 



a step of attaching the management informa- 
tion put together into information in a form 
which can be integrally outputted to the fog 
obtained. 
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Q PSC Monitoring & Maintenance Terminal Help 




Create a file of system information 




In addition to ordinary recording of log, a function of creating a file 
from system information of a library system and recording the file is prepared. 

The system information to be recorded includes the following items. 



- date and time 

- version of OS of library controller 

- console composition of cassette library 

- version of library controller, version of console control system, version of drive 
control system, serial number of driving apparatus, and version of firmware 
of driving apparatus 

- position correction of carrying system 

- coordinates of console 

• working time of carrying system and working time of driving apparatus 

• setup information of library controller 

1 Click (Log] in the menu bar and dick [System Information] in the Log menu. 
In about 10 seconds to 3 minutes, system information is recorded under the 
file name of "SysLnfo.txt* in the Log directory below the directory in which 
the library controller is installed (when there is a file recorded before, the file is 
overwritten). When the file of the system information is created, a message of 
confirming whether the file is displayed or not appears. 

2 In order to display the system information, dick [Yes]. If not, dick [No]. 

3 When the file of the system information is necessary, copy "Sysinfo.txt* file in 
the Log directory below the directory in which the library controller ia installed. 

(jjj Related items "~~ ~~ ~ 
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